Shah Alam has exhibited flourishing cul-de-sac courtyard neighbourhoods, which has stirred debatable interests. The objective of this paper is to continue the discourse in measurable analysis of subclassifications. The paper assembles physical data with key characteristics that make-up the physical construct of a cul-de-sac courtyard by administering measurements, observations and checklists. The sub-classification processes led to preliminary key factors such as density, size, design forms and user implications. 18 cul-de-sac courtyards in Shah were catalogued and inventoried, elucidating its syntax. The database introduced potential in longitudinal research of the socio-spatial micro-neighbourhood unit, towards pragmatic applications in emergent design practices.
Introduction
The creative, built-environment domain of Planners and Architects, typically faces numerous design typologies for residential planning. The design of neighbourhoods requires an infused and matured appreciation of the community within its own technical, social and cultural context. Developed nations, especially the United Kingdom, United States and Australia have amongst its housing developments, a historical and theoretical precedent of a category of residential planning of the cul-de-sac. However, beyond these nations, the design approaches and its implications to the very same category of residential planning, differ substantially and often lead to other classifications or syntax.
The notion of classifying these culs-de-sac neighbourhoods' syntax also suggests a micro understanding of each of the neighbourhoods. These micro-neighbourhoods, alludes to several aspects of commonality with each other but in essence also its individual, identifiable and measurable technical characteristics. In essence, this paper's objective shall endeavor to elucidate the classification processes of the cul-de-sac, within the scope of the Malaysian, Shah Alam City Council (SACC) district. The paper aspires at reporting the various sub-classifications available within the context of the Malaysian cul-de-sac courtyard neighbourhoods.
Relevant observations and international studies within the area of culs-de-sac, among others are of Asabere (1990) , Charmes (2010) , Cozens & Hillier (2008) , and especially of Southworth & Ben-Joseph (1995 , 1997 and Southworth & Owens (1993) . Some of these international studies are remarkable within western planning and policies but requires a different, localised contribution within the Malaysian scenario; such as the works of (Davis, et. al., 2006; Ghazali & Bajunid, 2011; and Othman & Said, 2012) . This paper shall continue to offer further discussions, particularly to one specific investigation to the cul-de-sac courtyard neighbourhoods (Bajunid, et. al., 2012a (Bajunid, et. al., , b, c, 2013 . The limitations of this paper however, comprises of limited local literature on the subject matter (micro neighbourhoods) academically, compared to that available in practice. Bajunid, et. al. (2012a Bajunid, et. al. ( , b, 2013 has also covered the breath of the literature sourcing to the immediate relevancy of the Malaysian context through an adapted a series of systematic reviews in his papers. It must be noted that this too, are limited by the time frame that the investigation was undertaken as digital mediums constantly evolves and expands. However, he did note that there was a continuous and systemised field of digital alerts to organize new and current data.
Literature Review

Relevant Literature Extraction
Multi-disciplinary
Within the realm of environment-behaviour, it could be assumed that the field traverses several academic domains, and this was justifiably so as the literature search demonstrated.
The plurality of the neighbourhood sphere signifies the complexity and nature of the research. The trans-disciplinary research infers multiple future research potentials but requires stringent structure and control. This paper continues the works of Bajunid (2012b) of specific assessment method of identifying the cul-de-sac courtyards to classifying the neighbourhoods within the Shah Alam City Council. Themes of these macro-and microneighbourhood issues have been addressed by Bajunid, et. al., (2013) .
Methodology Expanding Archives
The literature search on the assessment methodology of identification and classification assembled a generous 38 literatures, potentially appropriate for review. However, only 17 were deemed useful by outcome, after the exclusion of literatures that did not relate to direct methodology. Bajunid, et.al. (2012a Bajunid, et.al. ( , b, 2013 These embodied literatures were from various academic publications and a specific PhD research on the cul-de-sac courtyard. Table 1 illustrates the sieving processes and relevancy of the assessment methodology of cul-de-sac. This illustration only intends to capture the breadth of available research, whilst maintaining focus on the local scene. It is evident that the local domain has yet to build its own published material on this discussion. It must be noted also that Table 1 does not reflect the entirety of unpublished sources. A number of these unpublished materials and other sources have been tabled in detailed by Bajunid, et. al., (2012b) . Yet, even then, the processes of classification remain obscure and subjective.
This subjectivity is arguably uncommon as it represents inherent traits of the planning and architectural profession. The visual language or pedagogy justifies a common interpretation of the built environment, not immediately apparent to the mere nonprofessional of the built environment discipline. What seems to be a complex plan to the nonprofessional seems obvious to the trained architect or planner due to the visual language. However, not all these subjectivity are all subjective. There is a certain underlining coherency of hierarchy, structure, and technicality behind the esthetics. The cognitive pedagogy of the architectural and planning profession is not the focus of this paper but underlines the next segment of the discussion.
Results and Discussions
From Identification towards Classification
Identification of the Cul-de-sac Courtyards
The previous study of Bajunid et. al. (2012b) initiated the identification processes of a cul-desac within the municipality, based on these literature reviews. This was also made possible by the various maps of different scales obtained by the authors, digitally as well as manually via the local authority. The same author also met with relevant personnel in the local authority to substantiate the same process and findings within the local context of the SACC district (using reviews by Bajunid 2012b). This was done through a number of face-to-face meetings and correspondences.
In summary, the numerous discussions were quite disconcerting in the availability of relevant data of street and segment analysis (Bajunid, et. al., 2013) within the local scene. To expect classification, is even more inane as was used by other international research (Bajunid, 2012b) . Upon retrospective, it was clear that within the local scenario, establishing any tangible data of the micro neighbourhood, (or even the cul-de-sac courtyard) would be greatly novel (Table 2) . This was highly supported by the positive reactions and support garnered for the continuation of the research endeavour by the various authoritative personnel that were interviewed. There were however some sort of peripheral local documents that provided a sense that the authorities were also heading towards that shared direction with indications of the cul-de-sac as the preferred design in neighbourhood planning (Federal Department of Town and Country Planning, 2011; Selangor Department of Town and Country Planning, 2010) .
The following findings, within the typical design terminology of the cul-de-sac courtyard, refer to the naturally formed courtyard within the cul-de-sac layout, with only one point of entry and exit. The site observation approach along with available data stipulated earlier shall delimit the scope and findings towards future triangulation purposes.
Classifying the Cul-de-sac Courtyards
The Method of Inventory and Categorising
In order to ascertain first that the actual cul-de-sac courtyard exists as seen by visual legibility in the digital and street maps, a physical visit was conducted to verify its location (Bajunid, et.al) . This manual and physical method continued in the full assessment of all cul-de-sac courtyards in Shah Alam by three trained architects. In ensuring its validity amongst the architects, separate visits were also conducted separately and then discussed confirming its verdict. This continuous process of multiple site visits occurred between September 2011 to June 2012.
Subsequently, each cul-de-sac courtyard was photographed and catalogued visually and technically. As seen in two samples of a cul-de-sac courtyard in Figure 1 , each of the 18 courtyards was documented visually. This documentation process is detailed further in Table  4 , but the sequence of this process could be clearly described (within the context of architectural pedagogy) as Site Analysis. Although the very notion of site analysis could be highly debatable in its different approaches, the fundamental essence and hierarchy was captured and shown in Table 4 .
Illustrating, Recording and Decoding
It was also important to decipher these courtyards into technical terms. Each of the 18 culde-sac courtyards was interpreted and digitised via AutoCAD, a highly, technical software used by local and international conglomerates across the construction's various consultants. The software is a precise tool often used for specification and tendering of drawings. Due to the various limitations of different developers involved throughout the 35-year span of the 18 different culs-de-sac; the cul-de-sac courtyards were digitally overlapped and redrawn with triangulations of on-site surveys in ascertaining its measurements. With the industries standards and Uniform Building By-Law (UBBL), certain technical aspects of the layout could also be confirmed visually as well as technically. Though the internal area or footprint consistency of each of the houses could be disputed, this research only aims at discovering the external spaces or 'courtyard' within the cul-de-sac. It is important to highlight, as learnt by Bajunid, et. al. (2012a) , that these in between spaces are often unnoticed, but vital within the micro neighbourhood setting.
Apart from the accuracy of the technical drawings, colour coding was implemented in determining and streamlining the various important land uses of each cul-de-sac courtyard neighbourhood (Figure 2 ). This digital re-identification and differentiating degree and intensity of the colouring simplifies and exhibits the necessary utility of each of these elements. Successively, after conceiving all the manual and digital technical settings, the cul-de-sac courtyards were personally visited and observed to ensure its absolute validity again.
Summarising the Findings
The process of the meticulous, digital documentation is repeated to all sites. Each of the 18 cul-de-sac courtyards has to be treated individually, to ascertain its objectivity. To this end, an apparent table consisting of various items or characteristics could be formed. The similarities and dissimilarities of the inherent characteristics of these culs-de-sac could be better grasped and appreciated. Table 3 illustrates just two from 18 different cul-de-sac courtyards within one comprehensive technical evaluation. A technical evaluation of this sort is typically termed as an audit, within common practice of an architectural consultancy. More so design oriented than theoretical, it does draw in several conjectures of academic and social importance. The technical findings are non-speculative as tabled, but the inferences on the social fabric of the micro neighbourhood are unfathomable, and require further research. Table illustrates the detailed sieving processes in identifying the cul-de-sac courtyards within the SACC jurisdiction, which consists of an estimated ±3180 street segments in 2011. For complete explanatory notes and detail description on the visuals, please contact the Author or refer to unabridged version of the paper in Procedia -Social and Behavioural Sciences.
(Source: Table extracted from from a larger study from Bajunid, et. al. (2012b)) In general, development of the items and characteristics was almost mechanical and rather instantaneous. This would be justifiable, as though the layout may seem designed; there are similarities in realising such a construction technique. The conventions of housing and terraces remain historically the same, with manageable, subtle detailing in adhering to different typologies and concept.
The cul-de-sac courtyard layout mainly consists of an additional characteristic, the courtyard, surrounded by a limited number of housing units, with a single vehicular entrance. This one aspect could further be tabulated and calculated in detail by dividing the items into two main categories of technical and social characteristics. New Urbanism and Suburbia with its criticisms of cul-de-sac underlines this particular planning typology. It is anticipated this research paper will contribute to that debate, from a non-western perspective.
The sub-characteristics of both these technical and social characteristics further numerates syntax of interesting questions for further research. It is within these components that a certain pattern and trend has begun to emerge as described by Bajunid, et. al. (2013) . Table 3 has merely indicated its descriptive analysis as in degrees of colour coding, in measures of highest quantity or strengths within the 18 culs-de-sac. Further analysis needs to be conducted to extend the meaning to these findings. This is to ensure as in all environment-behaviour studies, that the findings are not conveniently generalised to all culde-sac courtyard neighbourhoods. However, it can be surmised that for the SACC district, these components represents sufficient classification characteristics.
Conclusion
The availability of such designs in Malaysia is mainly limited to cities and townships at the medium density of suburban fringes. These criteria shall be the basis for scaling the research to state and national level. This analysis was able to show some form of classification in the different technical and social characteristics. This shall be able to relate further to environmental psychology and the social dynamics of homeowners that resides within each of this particular variety of a cul-de-sac courtyard. This area of research will require transdisciplinary collaboration of different fields in comprehending the different syntax of the culde-sac and how they affect neighbourhoods. These studies could then better assist policy makers, planners and architects to engage in the design of neighbourhoods in a more holistic approach.
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